Electron-transfer properties of Pseudomonas aeruginosa [Lys44, Glu64]azurin.
In the hydrophobic patch of azurin from Pseudomonas aeruginosa, an electric dipole was created by changing Met44 into Lys and Met64 into Glu. The effect of this dipole on the electron-transfer properties of azurin was investigated. From a spectroscopic characterization (NMR, EPR and ultraviolet-visible) it was found that both the copper site and the overall structure of the [Lys44, Glu64]azurin were not disturbed by the two mutations. A small perturbation of the active site at high pH, similar to that observed for [Lys44]azurin, occurs in the double mutant. At neutral pH the electron-self-exchange rate constant of the double mutant shows a decrease of three orders of magnitude compared with the wild-type value. The possible reasons for this decrease are discussed. Electron transfer with the proposed physiological redox partners cytochrome c551 and nitrite reductase have been investigated and the data analyzed in the Marcus framework. From this analysis it is confirmed that the hydrophobic patch of azurin is the interaction site with both partners, and that cytochrome c551 uses its hydrophobic patch and nitrite reductase a negatively charged surface area for the electron transfer.